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Abstract of JP10187359 

PROBLEM TO BE SOLVED: To realize data 
transfer Independent for each flash EEPROM 
by providing a data bus for each flash 
EEPROM in a system using a semiconductor 
disk device. SOLUTION: A data storage 
system using a semiconductor disk device 
constituted of flash EEPROM is provided with 
data buses A and B provided for each flash 
memory 2A and 2B, and a controller 4 
connected with each bus A and B for 
controlling the transfer of input and output data 
for each flash memory 2A and 2B. Thus, the 
controller 4 can transfer the input and output 
data independently for each flash memory 2A 
and 2B so that an average transferring speed 
especially at the time of a data writing 
operation can be quickened. 
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mi^y 7 "/ E E P ROMftttti LTglt4>^T. 
pia77"/VAEEPR0Mt^ttl.Atli:^T-:J' 

U - hg^tJE tTtuf2#7 5-yvj.EEPR 

^m^hWk^tltzT- 9 -y 7 r ^ ^ 'J # 

mie3>'hu-7?^S{iH«nBA'>y7r^*'J^gk 1* 
OVN'^^lcJ: OSigg^ixT. 1>iifiA'.y7r^t 'J^StliS 
IftSiXJtT-^ &f&S«0B(riE7 7 y i^x E E P RO Mt: 

V vx ^-mrf- ^^mkr y vx . r- ^iBJi* 

[11^54] 1gja:<7)77'yvxEEPR0M*>4.m 

|tn2#7 9 -y S/i E E P ROM* tMi UTIgft4.il 
X. mifi77-yvAEEPROMtJtt«.Aiii:>3T-:5' 

t'.xVi^XT-2^t^m^^titiX-nr-9t.fz\imi'7 
7 -y V aE E P R OMA»4>l8ffi$tl3tai:»JT-^' S— ^ 
W=*litfl1-|.^«)OA'.y 7 r ^ t i;#gfc , 
mi^T-^i^'X iit L.Tl!rfS=&7 7'yi^iEEPRO 

mzw^'^ixx. t^'o\imi^x^i^v,xmv^-)-7r 
^tu#afcgs^$iiT. B>rieA'-y7 7^t'j#giti!r 

E«-7 5 -y i^jlE E P ROM ktoraOAaj^T-^'COe 

^it^XVl/XT-h.t^hm-Y/v^ fn-^VH^Jjl 
SLT. B>}a#77'yi^AEEPROMtittSU-H 



•fcXSStjetTmE'f >^-7x-:^#aS:^U-CB5 

7r>tU#attSttL, *>'58!riE*xb>';^rAA»^ 

OME^'-y 7 r 'J #S(C^SIrt§it^v!fnS75 -y i^a 
E E P RO M*'^>COtll:^T-^' fife-^ >':5'-7 X -X 
^miiKhXmtit^XVl/XTJ^ii^tM&fhi. 0 \Z%\ 

mhz.)i^m.tthm:^^w&.<nT'-m'myx 

f'^mt^tzntxDmitmiffiWJx^^mi^btt 
j^xmui^'xf^^L. 

A' >y 7 T ^ t y ^StS«!$iT^ 1 U $:l^|iJli 
T-^'l£j5|fr^t J: '5f^f&'^*■y 7 r^* y#g*>4,IEi* 
ll'f-'^f^xmAzSk'mh^Wk^-th i i: Sr^tSii: 

mmi\ ^CTj^^-yvxEEPROMi-fe^^ 

fnE«-7 7 7XXEEPRO MS LT iStt f>il 
frfe75«yvxEEPR0MtwStri.Aai:'jT-^' 

<nimk'^Wz»>(nWmr-9)^xK, Bt. *x 
h i/X-f Ad»4,e3i§ii^A*-f-:? tfel4l5fE79 -y 

X E E P R O M*> <i, gSaj ft^ tti^jT- S— 
<Sttf*3ta60A'.y7T^^y¥ai:, fife#T-^'A* 

XA. B^:A-tTli5E#77«y5^xEEPR0Mfc«]g! 
*»ol*^7)A'x^:f^LT^?fE^^*>y7r^^'J# 

SfcSMSiiT, t!riEA'>y7T^^ 'J¥ei:iinE#7 7 

.y S^xE E P ROM t <OlS|cOAai:']T-:?Ote3SS:llfr 
fflET-rJ'fij^^gfifnET-^A'xA, BWcfrlEA* 

•y 7 T > ^ y ^ai:?3§asT-:?S: ffij^-r s ^t*^ 

COA'xl/i/'X^'AO. Alfeit^AXVi/'X^BO. B 

mi.-^^XYi/XT-h.t^t,<nvA bT^'-feXS^tjet.T 
ItiS'N'-/ 7 T^t y ^g*>4)OT-:?i&T^'-feXJtiaco 
77-yxxEEPROMt^t;5-tST-:5'A-XA, Bt 
KjHt-Sk^t:. lifneT-:?A'XA, B45t1trieA'-y7 
T^* y#g<0 1 *oy<xe*irig^HSr^^J'HL. 
|?St-^ A'XAC^jl^iCje tTltflS^N'-y 7 T^* 

y#aoA-xCjii^tgi$tM&'W7r^=Ey#gb&>A, 
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«2i§<T^T-^' S-ra^N*:^ WJx^AO liztmtm 

'J #a<OA-;^|BiMTTM^fcluEy < >y 7 r ^ ^ 'J 
eiM$fL/cT-:5'5:|friSA-x^>''X^'A 1 i: 

-^'SrllfiE7*-^A'XA<0«il|-t-5«rai: , 

'J W UISSii!rmcl5IB^ >y 7 r ^ ^ 'J ^g*^ 

'J *S(^A;^$6iipr^gB#(ci!iieA'-y 7 r ^ t v^m^h 
im^ma : i yfi^rtimmtomiy 7 e e 

^{c«liLTiSJtfeilTV^5 d i: timLttimm 1 
[00011 

rJUtafflL. 77-y>'jLEEPR0M*>/i>:K^$ill, 
[0002] 

( 77 >y i^a^^ U ) *>/ifl|Jig$it5^*T -f X^'g 

[00031 ^frr -f :^ ^' SIKi. SfB&WtJi^o 
75'y vaEEPROMcO^^rU-f -yrt. ny^n- 
A*.y7rRAMt*^i5^l). 3yhn-7»i, ;^ 
X b j/;^TA t :S.7 7 -y V JL E E P RO M t <0>f 

T#7 7 7i^iEEPROMO!;-hV7-^ hftdSHS-H 

^!t«-77-yva.EEPR0M*>4>Haj§iTJti;- 
[00041 



#77-y>-iEEPROMtiO'f y:5'-7x If^ 
U Aai:tlT-:? ('J-h'/7^ hr-^') <Oi|Sjli^*J 
WtlljjSiX'hl. tZbX. 3:/hn-7t*79>y 
£^aEEPROMt«7)ra<OT-:?C3*{4. 

[00051 79>yv'jLEEPR0Mli. T-^'<?)S!ai 
f-^f<'Xt,zi.hv'—S>m&X'\i. #77-yv-jiEEP 

ROM s-iss^wtr^' -ir;^-tsig<o«ss&^*«l= t < 
T-rs. 

[00061 -g-^-C. *^0^WSWJ4. ^*T-f>^^' 
iiaS:ffifflL;t>';^-f AfcfcV^T. *79'yi'aEEP 

R O M« t /i{41Sg[C7) 7 7 -y >- i E E P R O M A> A> /ir I, 
^^;W-TfttT-:5'A';^S:g{fC. #77-yxj.EEP 
ROMftOr-tJ'iEMSriirfigtiLT. ^Cr-rJ'm;?!^ 

[00071 

[a!S5:jK^-tl.:tJ^><0#gl2|s:^BBJ4. 7 7-yvaE 

fz'f—^^'^i^:^'fMziiux. mutiy)v~rt^^ 

SC<077 7J^jLEEPROM>!)>t^|,J^t, :g.^;P~ 
rmzWL^i(>1xtzmLnT—^J^:xb. CiO#T-:?A- 
;^fcgSg?§ilT=&79 -y v-aEE PROMISfcAaJilT 

y^TJ^X'hh, Zffii.otM&ld'O. :ayvxi-v\i 
=&77-y>'jLEEPROMttfcJBlfirLT. Aaj:?3T-^' 

[0 0 0 8] $A>t. 2|s:|6BJ»4, vyha-ytJ^yy 
TJi^V (A.y7TRAM) fc{4l2iECOA-;^lcJ:0S^ 

3^ h n-7*>'5^$ix?t#7 7 -y ^-aE E P ROM 
yha-7{4. T-^'Sa^^Il^^^fc. #77>yxaE 

E PROM^r-i'^'^xizm.iZT-mm^mft 

iifi. A'y7T^ti;*>^i41*<0>'N'XK:iST-^'K 

[ 0 0 0 9 1 -eCl-C, *^HH«3>hO-7Ji. «-T- 

'jx^^^L. ^T—^f^x^n.w^'f—^^wmz 

a;i:T>'N'>y 7 T^t U tl^M^^I^C 1 2|sOA-:^S:fif^|i) 
liBUfci-SA-xr-b-hl^-xg >$'llfftl.#g2:* 
-rs. Cl<Oi:&, «-x-^A'^ftttgft'f.iifcmii:m 

2<n\^'Jxi'i^{,zm^LX. 'T—!'f<:^\iznth'r 

fmt. #77'yxaEEPR0MfcStfl.aiLyST 
-:?ei*t*{C, AV7r^tU*»^,(4l^|ip|g2l«lffll 
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[00 10] 

(lilT77"yi^a^t'Jt^>-tl.) 2A, 2Bt, ay 

>'a^*'J2A. 2Bli^ti^ix. l^^;P-r**^co 
79«/5^aEEPRO M*»/^ ifrl.*^^ ^';U-r*{4(r) 

[00 1 1 ] #77-y>'a^^:!;2A, 2B{iEEPR 
OMO^^y-b/Hili'l.H, T-^'Vi^';^^'12A, 12 
B^^L, i<0T-^'Vj^';^^'12A. 12B^Ay7 
rhLXX^-hr—^ (I/O) i^!Eji^ff>5r5. #7 
5-yi/'jLP<tU2A. 2B{±. 'J-F7^'-fe>^*7t<i7 

i-'-f (BUSY) fi-^2:ttJ:>3L, tti^}~Y/y^ Vt^ 
«rig-CJ)itff^T-f (READY) m^lraJ:»J-tl. (R 

'fhti»i<r>f-ff^:X3tLX. #77-j'>'jL^tU2 
A, 2BftOT-^>'N*XA, B*«i§^t^>^^TV^|,. 
[00 12] ayVx^-yA.\tmLX. t-:?KjS7' 
n-y^'5fc. V'f ^'oro-b-yi?- (MPU) fu^/^f, 

^tlX\^h. T-i>Wkfvi-j9 5\i. MPUT'Dy^' 
(OT#{CMPUi:SrfS) 6A»i5><O^«HJ:0, A-.y 
7rRAM8t#79-y5^jL^*>;2A, 2Bfc<0T- 

■f (R/Bm^^«y7--feV^h^^CE^rt') 
7 y>'A^t'J2A. 2Bt(?Diat3^-t4. §<i>fc. 
T-:}'ejM7'D>y^'5{i:. mWr)i.ol,Z. #75>yi^a 
^^'J2A. 2Bi:^i-^-i^-Pi^l?;ffi<?5■f-:?>'^'XA. B 
iitLX. X\^iif—^ ('J-K/7'f br-:?) OK 

Vu-v9 5\i.imthiio\.z. 1*£^>N';^9^^LT 

A'-y 7 T RAMS hffiT-^^i'^^£ 0 . 
[00 13] MPUSJiiNSflCT'fX^SiaKO^^fy 

(rD^^7i..fcftfc:7r-A'>x7i:tWiiS) . M 
MPU6Ji*Xhi/Xf-AA>/i>CDT^'-b;^.g 
^iCiStT, T-^©liyD-y^'5, 'fy^-7x-;^ 
7. A>7rRAM8S-$!lfflL-C. *;^hx;^fAi:<0 



i^Xf^ij^f^mx^^ tifzr-- ^ -y 7 T R A M 8 1« 
[00141 t^xYi^XrMi. m^'ix^itlX^ 

WT^x9^Wii^j:i;mmTJUxtm^fii^y 

LTVM.. 

^'5A<MPU6<0f§^fc:fieoT. >'<-y7rRAM8i:# 
77"yva>^^U2A, 2Bi:O0£7)T-^'K3iS-^ 
■tS. ZZX. 77'yi^a^t'J2A, 2BJifiEtMtC 
2fli0^t 'Jf-«y 7T-fcl. tJg^-ri. . 

[00 15]*ieSfiJ^»T(i, ayvn-yAii.mm 
Ot-:?a*;^A, BS::frLT, 7 7-y>'a;<^:y 2A, 
2Bi:{i-en-eixa!iiLTT-:J'3B*S:llff1-«.. ZZ 
T. T-^'IB*7'o-y^'5{i. H2fc:^J:^t, -f- 

^^m^^izm^j:\^i^xi>mttt. i^-jxm 

lis T-:?A'XA, Bfttiaft^jilTiJO, ^tl^tU^ 
•y 7 r RAM8j!!|C^T-:J'Mi&T h'UXfflVxX^' 2 0 
A, 2 0B. 75vi'a^=&>Jffl«0T-:J'^jfeTKWX 
mVifX^ 2 1 A, 2 1 B, T-^-IS^^-lSjOfg^ffllx 
i^*X^'22A, 2 2B, T-:5'<£MiS^>j^';<.:J'2 3 
A. 2 3B*s*i:ixTV^5. T-^ISSi^Vy^^^ 
2 3 A. 2 3 Bii. T-:?IEM1^® (l!lf^4'll^{iifl 

T) i^'fhizit><r>7yymimthvi^xi/x 

[00 1 6] MPU6«i, C:il^>«Dl'>-';^:?ift7HV 
Sr-b .y h L , 3&>-o-b -y h L^j#*JfflHP8S:#!i-f5 i: 
O-y^'Sli. T-^^^XA. Brnzmifhtifzi-i^x^ 

m^-ftvtiMPuecomizx*). f-^f'ixA. b^z 
fttxm.iz=Fm-hzt^j:<. -en-rfUttiLTr- 

[00 17] .rC-C. 77-y>^a;^^y2A. 2B<0# 
T-ifJ^XA. BJiii^TiiSt'-y hWUT'*>SOt 
*t LT . A' .y 7 r R AM 80/U 9 a 2^ 1 6 1' «y h 
<7)J^XThl. U-^X. ^T-^f^'XA. BJi-etl-f 
tl.. Ay7TRAM8eD^U9t*fLrill:if'f^';UT 
iWmitf 2f&<OiKill3S[Sllt^rS. 3::^. l?a^L:tJ: 

777>'i;<^:';2A. 2Bt^tri>T-:5'Sa 

[00 18]-f::T\ iFmHSmM. 7 7-y£^j.^^U 
2 A. 2Bttfcirfflfc:ifttt^>futT-^'AXA, BfcJ: 



T. 77>y>-jL>*y 2A, 2Bcr)r~^W^M^^n 
Tii. S!*T'{i:A-.y7TRAM8<^>'U9oeiM3SSt: 

iat. *lliifeje®t<}:tl{f77-y>'a^^U2A. 2 

•J 2 A. 2BtOT-^lcjlSiSKSr«a'flrf&it*«f 

[0 0 1 9] i:i^>T. T-^^i^^i'ilf^l^tCJi, T- 

:5'^7'n>y^'5{i. A*.y7rRAM8*»^7-^ hr- 
:J'5rlBMLT. 75-yva^*U2A. 2Bt«M-r 
S. A'.y7rRAM8{i. a^T'Jil^covN'xgtiO 
T-^'lKjM7'0 7^'5t:^$ixTV%S. fie-oT. MP 
U6{i. T-^''<XA, BKfciLTT-^'S-eMlf S 
■e^i.4.<?)T-:?Srl^-0>'N';^9tJ:'3>'N''y7r 
RAM8*>*>ISIS-tSfe«). A';^9±OTg^J-Iia-f& 

[0 0 20] 03co«fcg:0. 04cO:?-f Sy^f- 
■fr-h. fcJ:L<05O7n-f-\'-M:#ratT, 2|s:|| 
i^SO/N' >y 7 r R A M SffllO^'N';:^ 9 «0f - 

[00211 *1'. ^i:mmmi. msizm-x o 

t-^'IEj!I7'07^'5{±. T-:?''<XA. Bc7)^n-eil 
«ffl«0||lfc^2OUv;^^Sr^r-r-5, T-:5'>'UA{C 
StJE-rsSIl tlS2<JDV>'';^^'^-5-iX'f*VN'^AOl'i^' 
X:$'tM-XAl^v;:^:}'fc^5. [l^Klc, T-^A;^B 

[00 223 T-:?eiM7'D ^' 5{i, igtr-^A'x 
tf, >'N*«y7rRAM9*»f>AXA0V>'X^'tCT-^'<0 

tmimrth (;^T--yrs i~S3) . t-;? 
{f . A' y7rRAM9*>^»'\';:?.A 1 Ui^X^I,zf-^<0 

~sm:^fU'v^3\t. '"^xAQVi^x^^z^tttiX 

^^hf-9^T—9i<^XA\,ZW^'th KXT-'vrS 

7) . z<ni.otc^\t. T-:?-'^*;^B<o®a^*f^: 

\W>i. SDjg-r^fct^l.. BP*,. A^AOl^xX:? 
tA';^AlW-i;;^^'tS-3£i:t:fiMLT. A'«y7TRA 
M 9*^ '^.eaiSfl.fcT-:? 2:t-^'>'U AC^-rS . 
[0023] -^r. T-^>'<;^B<OlE5|IS*A«5l±f s 
A';^90lSS**^ilf**Hf, ^•'y7TRAM935» 
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<i»'N';^B0U-i^';^:J'tiT-:5'i^eM2:||ff-tS (Xt / 
7°S8~S 10). :iC:-C. 04{C^<J:pC. )^X9 

<rmm^^wAm'mt:2m\z\^x. ^m^n^^ 

( y e s t'^l^ia) \i:3^m^ifm.\i. 
Ifm^^ill. »:i7)T-^A-;?.B<7)IS5S^«*^' 
l64L3tfc#{c. AXBJ:dKi^^lg^ST=5:VM$S 

(noT5^1-^) Thtm. A'.y7rRAM9*>4>A' 
XB 1 ^vX:5'A,^OT-:?^S33!{ill^T$i^^v^;fct^^^ 
I {XT-'yTS 1 1 , S 1 2<7)NO) . 

(00 24 3 g-rst::. ll4«:J"f Sy^^^^-ht^ 
•t J: a C.. 2m»iz^Wi^iif::^-sim!S (yes 
^T-rJ'A'xA, B(Omm-$i}^-ttL ^ 
^N'-y7 7RAM9*»VN*;^A0^y;^^', >'S*XA1 ' 
I'ifXf. f^XBO^y^^X^^ JiXBlU'JXfeO^-^i' 
*Hzmk^tlhZbl,Z^h, ^IX. T-^-A'XBtlHl 
mi>z, A'XB 1 Vv=x^fcT-^'c7)«J&!)^llffSn;ti: 
^IZ. T-^'tejl7'n-y^5{i. A'XBOV>'';^^'{C« 
^§ilTV^ST-:^'i&T-^A';^BtCiEil|-ri, (X-f>y 
7-S13, S14) . ta!->T. A'j^BOUv'XrJ'fcyN';?. 
Bl^i;A^i:?:2ScS:fcfiyHLT, A.y7rRAM9*> 

[00253 iil±<r)X 0 (c^^J^Ht ifLJf . 7 7 -y 

>'j.j(^^j2A. 2Bmz^mt,zmi^tifzf-i'^'<x 
thzbiiiTtfi. ^^x. i^iZT-^wiL^^mmiz 

fcV^T. 7 7-!'i^a^^'J2A, 2Btittl.^^^ 

aJ><*U2A% 2Bfc:Stt5T^'-feXS5$?-|fi|±t5i- 

'|[00 26 3 ^ClT's A'.y7rRAM8tiOT-^'ej* 
$:l2^A'x9CStLT, ^T-rJ'A'XA, B»<0^ 

l!IISIi(cJ: 6A*>cr-h'M^-i^ 3 y^mtizt iz 

io. #T-i?A'xA. B*>^>a4L'riij^®^*mi 

^f—^^^XA, BliZJ^yyTRAM8ii't><Dr-^i 

vm^zjmtintiiix'^i. 

[00273 

immm jiimmuzxdiz^^mizxim. ^ 
mm'^xi^^i^Lfii^xTj^tzii\,\x. #79 

•y V jL E E P ROM*t;T-^'A';?.S:iS{tT . =S-7 7 >y 
j/aE E P ROM^taiUcT-rJ'ejIISrlgS-Cli 

s. «!-jt. ^iZT—f^mji^mmiz^ *77-yi^A 

EEPR0M{;Jfri,TJ^iEi*2gS:;«afl:LTs 7^ 
[0B<^e*^rSiBB3 
a«O^g?S:^7'o-y:70. 

[02 3 nmmm',zmmhoyvxi-vff)mm^ 

[03 3 l^lli©g«ilfc:MffitS3y hn-5corta5«rit 
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2A. 2B-75'yxAEEPR0M (777i^a;<^ 
U) 

(•f-^'yN';^A. B) 



6-MPUyD>y^' 

8...ys*.y7TRAM 

(A.y7TRAMiiA';:?.) 
2 OA. 2 0B-T-;?^7HL';^fflUi'';^^' (A'y 
7rRAMffl!l) 

2 1 A, 2 lB•••T-:^'^7^'^';^ffl^i^';^^' (77 

22A, 2 2B-T-^'IEM:&|nIOfgS^ffllxi;x^' 
2 3 A. 2 3B-T-:?<Eaillffiffl^v'::^^ 



im2] 







MPU 


7x-X 







[@3] 



2 A 



R/B 
I/O 



I h >l 2A 
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